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Abstract
The chapter presents the impact of COVID-19 on Thai higher education the 
national, and university reactions and policies to cope with the situation. Parallel 
with the technology disruption, most universities have been attempting to promote 
online teaching due to the new learning environments and learning style of stu-
dents, while faculty members are still reluctant. However, the COVID-19 has inevi-
tably changed the ways the faculty members handle their classes. In this chapter, 
the findings on the components of online teaching and learning ecology (OTLE) in 
Thai higher education during the COVID-19 is summarized and proposed, cover-
ing the following topics: learning and teaching method, technology and learning 
resources, teacher roles, and student roles and responsibilities. Finally, the key 
success factors for the development of learning ecology at the higher education level 
are also covered.
Keywords: online teaching, online learning, learning ecology, higher education, 
COVID-19, Thailand
1. The context of Thai universities in the digital age
There are 155 universities in Thailand, which are governed by the Ministry of 
Higher Education, Sciences, Research and Innovation (MHESRI). The universi-
ties are categorized according to the structural and administrative systems into 
3 groups, namely, 26 autonomous universities, 57 governmental universities, 
and 72 private universities [1]. Additionally, certain other higher education 
institutions offer their programs in specialized fields. These institutions are 
affiliated with governmental organizations such as the Ministry of Public Health, 
the Ministry of Defense, and the Ministry of Interior. Almost all universities in 
Thailand run a closed instructional system, while only two universities offer an 
open or distance system.
The presently emerged disruptive technology has brought great impact on the 
management of higher education in Thailand. It is caused by several environmental 
changes both internally and externally: (1) The total change of employment in the 
government and the private sectors due to the need for digital transformation leads 
to decreasing job positions and employment rates. Required knowledge as well 
as skills of applicants to the jobs changed. Meanwhile, universities so far have not 
been able to prepare manpower who possess the competency required by the job 
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markets. (2) Under the digital university policy, universities receive impact from 
disruptive technology, and adjustments become a must by applying technologies in 
the administration, operation, service, and instruction. (3) The attitudes toward 
higher education have changed because recruitment of people in the industrial sec-
tor no longer emphasizes degree certificates, but working competency. In addition, 
the population aged 18–22 years or the Gen z have unlimited channels to acquire 
knowledge and develop themselves in the digital world, and have more chances to 
build incomes from online businesses or from independent jobs without having to 
rely on mainline higher education programs [2].
Besides the need for adjustments to face disruptive technology, Thai higher 
education institutions are also confronted with threats related to reputation build-
ing and work outcomes at the international level. The 2020 report of the Office of 
National Higher Education Science Research and Innovation Policy Council stated 
that IMD World Competitive Rankings 2020 placed Thai universities at the 49th 
order from 64 countries, in terms of educational qualities [3]. It can be seen that 
the ranking of Thailand is among the low group when compared to other countries 
in Asia, especially when the quality is related to economic competition. This means 
that Thai universities fail to prepare graduates with the requisite qualifications of 
the industrial sector. The expected traits of personnel by the job market include 
skills in creating innovation besides academic knowledge and competence. This fact 
corresponds to a report by the World Economic Forum, in which the most essential 
10 skills for 2025 employment are as follows: (1) analytical thinking and innovation, 
(2) active learning and learning strategies, (3) complex problem solving, (4) critical 
thinking and analysis, (5) creativity, originality and initiative, (6) leadership and 
social influence, (7) technology use, monitoring and control, (8) technology design 
and programming, (9) resilience, stress tolerance and flexibility, and (10) reason-
ing, problem-solving, and ideation [4].
2. Adjustments prior to Covid pandemic
The impact of disruptive technology results in a lot of transformation of edu-
cation and instructional operations in Thai universities. Many universities have 
turned to rely on education transformation strategies in order to expedite the 
changes. Khon Kaen University, for instance, sets the strategic educational transfor-
mation by enhancing outcome-based curricula instead of the former content-based 
curricula, and by changing from teaching to learning in the instruction system [5]. 
At the national level, the MHESRI has come up with the new species of graduates 
project to respond to the needs for manpower in the industrial sector. This is also an 
important mechanism for the national economic propulsion, which has been put 
into action through the transformation of instructional and curricular methods and 
from the collaboration between the higher-education institutions and the industrial 
sector, government, the civil society, or community toward the university education 
for the future. The said sectors joined in prototype program design that emphasizes 
the transformation of content, elements, and curricular structure. The collabora-
tion also involves instructional management that essentially builds learning experi-
ences through working in the “real situation” [6].
It can be said that before the spread of Covid, Thai higher education already 
altered the system to the smart education, which means the system that targets 
preparation of manpower with knowledge and abilities to lead their lives and work 
that responds to the needs of the present digital market [7]. Glasco [8], in addition, 
explained that smart education is the genre of education for the new generations 
of digital natives. Compared to the former instructional methods, smart education 
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emphasizes interaction, collaboration, and engagement between the teacher and 
learners and between learners and learners so that sustainable and continuous 
learning skills will be acquired by the learners. Moreover, outcome-based education 
has been introduced, in which the learning competency development in learners is 
the keyword. The instruction emphasizes learning from practices rather than from 
theories or learning from doing activities to obtain real experiences and from doing 
the job (work-integrated learning) [9, 10].
McLellan [11] explained that the high-capability Internet technology allows 
people from every corner of the world to communicate and work together effi-
ciently. Thus, the production sector needs people who are able to use technologies 
to contact customers or colleagues that are from multiple backgrounds and culture. 
Manpower building does not, therefore, target only the learning outcomes in terms 
of knowledge and advanced thinking, but also, the process has to set the compe-
tency that incorporates multi-dimensional capabilities. What has been said agrees 
with the OECD Learning Framework 2030, in which the concept for essential com-
petencies for the future is mentioned. The word competency is not only composed 
of knowledge and skills, but it also integrates bodies of knowledge, skills, attitudes 
and values that enable one to move on until one achieves his mission [12].
For the instruction that is based on competency development, the teacher, 
besides having to answer the important question, “What are the necessary knowl-
edge, skills, attitudes, and values for learners and entrepreneurs?”, must be able 
to answer the question, “How can instruction be designed that will effectively 
develop knowledge, skills, attitudes, and values of the learners?” [13]. In this 
respect, the instructional design that develops learner’s competency and the said 
qualities necessitates multiple sorts of activities, which, more importantly, learn-
ers should be learning in a real situation. The knowledge content must be accurate 
and up-to-date, and can be applied in real contexts. Development of skills should 
be performed in the situation similar to the real workplace, not confined within a 
laboratory or a simulated venue. It is certain that incubation for good attitudes and 
values toward what learners do or act depends on the social context of real working 
condition. Therefore, many Thai universities have been enhancing and provok-
ing outcome-based curriculum and encouraging teachers to apply competency-
developing techniques such as problem-based learning (PBL), task-based learning, 
experience-based learning, and work-integrated learning. These methods had not 
caused any problem during the time before the Covid pandemic, since in general, 
they were conducted in classrooms and through a practicum at workplaces.
3. Adjustment after Covid pandemic
When the coronavirus (COVID-19) began to spread in Thailand at the begin-
ning of January 2020, most Thai universities were entering the second semester of 
the academic year. The MHESRI [14] announced that all universities had to carry 
out instruction online only. However, during that time, each university had not 
prepared any facilities for online teaching. It became the responsibility of lecturers 
to acquire tools, equipment, and technologies for their teaching, not to mention that 
they had to learn how to use the technology on their own. The most controversial 
issue was online examination administration. Since the time was approaching the 
end of the semester, many courses stopped class meetings and were at the stage 
of learning evaluation. Normally, all universities schedule the final exam week, 
which is based on on-site administration, where identification of students taking 
the examination is strict according to the university’s regulations. Online examina-
tion, on the contrary, has certain constraints. The interesting phenomenon thus 
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emerged; that is, most lecturers had to change their student assessment and evalu-
ation method, by relying on various authentic assessment approaches that measure 
the students’ learning achievement. Tools have been developed for measuring the 
learning outcomes under the authentic assessment method according to the Thai 
Qualification Framework for Higher Education (TQF) [15].
Most of the learning assessment and evaluation tools are the evaluation plat-
forms modified from the surveying technology, for example, Google Form [https://
docs.google.com/forms/u/0/?tgif=d] or Microsoft Form [https://www. office.com/
launch/forms?auth=1]. Some rely on the testing system, which is an integrating 
function in the learning management system (LMS) such as Moodle LMS. These 
tools can only assess the learning achievement in terms of knowledge content. They 
still have limitations in assessing learners’ skills, which require observation or fol-
lowing up of students’ practices. Moreover, there is no regulating or administering 
system for the examination that prevents copying or cheating in an examination. 
Universities, therefore, find it necessary to develop a technology or tool for the 
administration of examinations that does away with cheating and results in efficient 
examination and assessment.
Since the COVID-19 pandemic is still ongoing, and together with threats from 
the disruptive technology, universities have to change and become prepared for 
organizing online instruction. Analyses of data from the Web sites and media of 
different universities showed that the implementation related to the transforma-
tion from an on-site to the online system involves many aspects: (1) Improvement 
of technological infrastructures that support online teaching and learning; (2) 
Procurement and development of platforms for online teaching and learning; (3) 
Teacher training so that they are able to use the technology and tools, and are able to 
organize online teaching and learning (including design of learning management, 
development of learning media, management of online classrooms, arranging 
learning activities, and assessment of learning outcomes). As far as the students are 
concerned, most universities had to prepare their students for the online system that 
they join from home. As a result, some universities such as Khon Kaen University 
offer a computer-lending system, with a sim card for the internet use that allows 
them to have access to different learning sources. The training was organized for all 
students to be able to use the learning technology and tools as well as research and 
production of learning outcomes in different forms. It can be said that the COVID-
19 pandemic and the building of online learning platforms for the learners [16] are 
the stimulants for total education transformation in all universities from classroom 
instruction to online instruction.
Somabut [17] conducted a survey on the condition of and students’ opinions 
towards online instruction at Khon Kaen University in 2020, during the spread of 
COVID-19. The sample group that answered the questionnaire administered online 
comprised 1,339 students and 253 lecturers. The following information was found: 
The equipment and technologies mostly used by the students were: Windows lap-
tops (46.45%), smartphone operating system (iOS) (43.76%), and android operat-
ing system (40.33%). The most wanted media and learning activities included 
lecture videos (74.91%), live lectures via video conference (66.77), and discussion 
forums with teachers (49.51%). In terms of lecturers, it was found that most relied 
on lecturing by means of video conference (87.65%), followed by assigning stu-
dents to study for additional content and draw the conclusion from it (76.34%), 
and video-recording the lecture, assigning students to pre-study the topic and 
present their work or discuss by means of video conference (45.32%). Most of 
the media used by lecturers were slides that conclude the content to accompany 
the lecture (93.25%), handouts produced by the lecturers (76.5%), and retrieved 
documents from various sources (67.43%). The technology for instruction included 
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video conference (85.34%), social media (71.55%), and LMS as the learning 
management systems (67.48%).
It can be said that most of the online instruction does not differ from the former 
approach, for most lecturers still lecture. The popular platforms are: Zoom, Meet, 
Microsoft Teams, and WebEx. The learning management systems (LMS) that are 
mostly relied on are Moodle LMS (which is installed in the server of many universi-
ties), Google classroom, Microsoft teams, which are used by most lecturers to make 
announcements for the course, assign learning projects, and for students to submit 
their learning missions. Most of the media were slides that accompany lectures and 
videos describing the content so that students can prepare before class or listen to 
it after class. Textbooks or sheets have been made as digital documents for ease of 
uploading to the LMS for the learners. The tools for learning assessment have just 
been developed. Many universities have procured platforms made in the market and 
subscribe to these per year or many years. The lecturers can thus use these plat-
forms. Some universities (few) have developed their learning assessment method, 
including data management for examination and preventive systems against rule-
violating actions or cheating. Khon Kaen University has developed an examination 
administering system along with the learning management system, called: KKU 
Exam [https://exam.kku.ac.th/]. This has been installed in the university’s Moodle 
LMS and has a capacity of at least 8000 people per test.
4. Online teaching and learning ecology (OTLE) for higher education
For the instruction that is principally based on online systems, drawbacks in 
practices are unavoidable. For instance, distance communication has a limitation in 
expressing emotion, feeling, and empathy, especially when problems are consulted, 
explanations that required empathetic and close talks, changing the mindset of 
learners to stimulate interest and participation. These can be a complicated task of 
online channels [18]. However, with the capabilities of technologies, opportunities 
can be gained from online instruction such as rapid communication, multiplic-
ity, and vastness of information, reduction of travel, and time for learning. These 
opportunities can be used in managing the learning ecology for efficient online 
education [19].
The higher education paradigm has been changed for some time, especially the 
concept in curricular design and instruction, which was formerly based on knowl-
edge and understanding of contents more than applying the knowledge in the work 
or working skills that are separated from knowledge and context of the workplace, 
towards the design of curriculum that emphasizes competency. The first question 
formerly asked when designing a course was, “What are the contents to be taught?”, 
whereas now, the question is, “What competency should be incorporated in the 
course instruction?” Answering the new question is challenging, as it involves also 
the competency required by a workplace or the job market. It is the same ques-
tion for which the lecturer must analyze and classify into at least 3 sub-questions 
that clarify what is needed for learners to acquire the said competency: (1) What 
knowledge is necessary? (2) What skills are necessary? Or what should the learner 
be able to do? (3) What are the required traits learners should have? Nevertheless, 
whatever is the instruction system, online or onsite, the competency objective must 
be met [12].
Although the paradigm in curricular design and instruction has changed, the 
design and promotion of learning still are principally based on the constructivist 
theory. This theory explains that learning or knowledge is built by an individual 
from perception of new information or data, which is then interpreted using the 
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former schema or experience as the base in order to construct the new meaning. 
Constructivists believe that even though people receive the same information from 
various channels, interpretation or construction of new knowledge may differ, and 
for former knowledge, experience of each is different [20, 21]. In short, the learning 
concept of constructivist is the fact that knowledge and learning is an individual’s 
matter; thus, learning and knowledge construction arise from that individual. 
Learning in constructivist’s perspective is believed to be enhanced and stimulated 
from the inner process of the learner and the surrounding society that helps the 
learning process to be complete [21, 22]. Therefore, instruction based on construc-
tivist can be used as the basis for developing knowledge, skills, attitudes, and values 
of the learner. It emphasizes learning by learner’s action or acquisition from experi-
ences in the real context.
During the spread of COVID-19, students have to learn from their dormi-
tory, home, or apartment. They cannot learn in classrooms or on campus as 
usual. Online learning is a new experience for students. Most have never been 
exposed to 100% online learning. Some problems may arise among learn-
ers such as responsibility, self-regulations, planning of their studies, self-
assessment of their learning, and time allocation for their learning mission. 
Nevertheless, most students are digital natives; therefore, they do not have 
a problem with the use of technology and learning tools. Besides, university 
students are the Gen z, who already possess the following behaviors: learning 
by doing and learning from seeing and listening. Because they grow in paral-
lel to YouTube and moving learning media, they enjoy communications via 
social media and are able to communicate or work with others whom they do 
not know by using different technologies [23]. Therefore, online instruction 
management should take into account the learning behaviors of the learners as 
the important element.
From the discussed learning management and learning behaviors, curricu-
lar design and online instructional management at the higher education level 
should be based on the following online teaching and learning ecology (OTLE) 
(Figure 1).
4.1 Learning and teaching method
In order to be in line with the development of learners’ competency, where 
knowledge, skills, and required traits must be developed, the methods and learning 
Figure 1. 
Online teaching and learning ecology (OTLE).
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activities must correspond to each competency enhancement. The instructional 
management approaches may be as follows:
1. Raising doubts of students from giving a problematic situation, a real event, or 
a problematic context that students have encountered. The story used for rais-
ing doubts should be complex and necessitates advanced thinking to solve the 
problem. More importantly, it must be in a real situation [24].
2. Presenting and informing the goal and learning approaches to students, open-
ing up the chance for students to voice their opinions, negotiate, and set the 
target and learning activities together.
3. The design of learning activities and assessment must be associated with the 
stimulation and enhancement of knowledge construction, development of 
skills, and required traits of learners.
4. Arranging learning activities that emphasize the roles, learning actions, and 
self-regulation of learners. It needs to be emphasized that knowledge and skill 
construction is not a reproduction of content or knowledge [25].
5. The learning activities, besides developing knowledge and skills according to 
the learning objectives, must develop problem-solving skills and advanced 
thinking as well as profound understanding [26].
6. The learning assessment and evaluation should be designed and made in  
accordance with the framework of competency, that is, assessing the knowl-
edge, skills, and traits [27, 28].
4.2 Technology and learning resources
Classroom management in the new era, especially during the disease pandemic 
has resorted to the so-called virtual classroom, which in fact has been developed for 
some time. Now, it has to be used concretely, that is, in the form of an online virtual 
classroom. From an online virtual classroom, various functions must be usable as they 
are in on-site classes. For instance, the teacher and students must be able to carry out 
learning activities, and the followings must be doable: assignment, grading, exchang-
ing of opinions, presentation, preparation of media, content, or information useful for 
learning. The content and learning resources should be in agreement with the behav-
iors, requirements, or the learning context of the present-day learners. Followings are 
suggestions for technologies and learning resources preparation [29–31].
1. The technology that promotes and facilitates learning should at least include 
the following modules: managing user’s account, assignment, grading and 
comment, presentation of content and resource, discussion and exchange of 
opinion (forum), announcement related to instruction, assessment tool and 
collaboration tools.
2. The platforms used for learning management must facilitate learners and 
teachers, and enable them to discuss, share experiences, and work together 
smoothly with no complication.
3. Information source and content should provide both the primary source and 
the content summarized by the teacher.
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4. The content for the students should be in multiple forms, such as video, text audio 
graphic, or animation, depending on the nature and characteristics of the con-
tent, so as to meet the interest and learning behaviors of learners that can vary.
5. Apart from content and learning sources, the teacher may have to select the 
problem cases that are close to the content in the lesson so as to facilitate 
learners whose experience in the content may still be little.
6. If it is necessary to produce a video clip for lecturing the content, each clip 
should not be longer than 20 minutes. If the content is wide, it should be di-
vided into sub-topics.
4.3 Teacher roles
In the new era of classroom management, what teachers should learn and train 
to use to the expertise level is digital technology application for teaching, which 
may not be just online lecturing. Teachers need to learn to use LMS that will be 
developed into a virtual classroom, technology for assigning work, grading and 
comment, assessment and evaluation based on digital technology. Besides, teach-
ers must take more roles in planning the learning, presenting the plan to learners 
so that they can make their own plans and adjust the learning with the teacher. 
Learning plans may involve many approaches. The teacher has to accept each stu-
dent’s context. The roles of teachers at the higher education level in online instruc-
tion management should be as follows: [32, 33]
1. Design and plan learning by analyzing the learning competency goals, learning 
activities, assessment, and media or learning content.
2. Change the role from content expert to a guide, monitor, coach, tutor, 
and facilitator. These roles will be acted through the medium of digital 
technology.
3. Survey and search for new instruction management that corresponds to the 
learner’s learning style, especially the strategy that stimulates students to learn 
freely according to the goal.
4. Use the mistakes or misunderstandings of the students as the opportunity 
to change their knowledge concept. They may need advice for revising their 
former understanding.
5. Give positive feedback to the students. This is an important strategy to enhance 
individual learning for the new age learners, who want to know which points 
they need to adjust and by what means. Feedback on a person-to-person basis 
is essential despite its time consuming.
6. Besides being an expert, a coach, or a monitor, the teacher may change the role 
and becomes a learner who learns with the students so that the teacher is able 
to see from the students’ multiple perspectives while at the same time, not feel-
ing too distant away.
7. The upskilling of the use of digital technology in instructional management 
is unavoidable and cannot be refused. From the present stage, learning that 
relies on technology will be more accepted. Re-skills in terms of teaching and 
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learning tactics are necessary in order to be in line with learners’ changing of 
context and behaviors. Teachers should not be trapped within the complaints 
of the students’ changes, but have to adjust their methods to accommodate 
those changes instead.
4.4 Student roles and responsibilities
Superficially, learning through online platforms seems to offer freedom. 
Learners can design their learning and do their own learning activities. They are 
able to set the activity, time, and place by themselves. Formerly, learning was 
confined according to what had been planned by the teacher, or students learned 
from the assignment given by the teacher of each course. This resulted in tension, 
for students had to hand in the assignment within the limited time frame. Students 
might not be able to plan their learning with the teacher, but just followed what the 
teacher planned and assigned. In the new learning era, most roles must be played 
by the students, from the beginning until the conclusion, so that the outcomes will 
stay with the students. The teacher only designed the course at the beginning, and 
prepared learning aids and content as seen necessary. Learning activities, knowl-
edge construction and skill training, will be within the scope of the students’ role. 
Therefore, learning management may involve the students’ roles as follows [34–36]:
1. Set the goal and plan the learning and assessment activities with the teacher, 
by taking into account one’s own context that will lead to the achievement of 
the learning objectives.
2. Besides planning the learning with the whole class, each student must plan 
individual’s learning of each subject, which may differ from others. The plan 
will lead to self-control and self-monitoring to achieve the goal.
3. The skills and personal traits to be used by each student in order to achieve the 
learning goal should comprise metacognition, self-analysis, self-regulation, 
self-reflection, and self-awareness.
4. Digital competency must be developed and is each student’s responsibility, 
both including hard skills and soft skills, as the important tools that enable ef-
ficient digital learning. Learning is via digital platforms, and thus the learners 
need the tools for communicating, developing and creating work outcomes, 
searching, compiling, and managing media and information sources, as well 
as knowing the rules and courtesy to be used in the digital world, knowledge 
related to patents and rights to use the media and content in the digital world.
5. The construction of knowledge and skills of the learner requires analysis, 
interpretation, and decision making by using the former knowledge and ex-
periences. New information may improve the former beliefs, knowledge, and 
attitudes.
6. Utilize the opportunity in having the learning freedom and the capacity of 
digital technology by setting the learning target. Students may have to question 
themselves what they want to know, what they want to be able to do, what for, 
and what learning tools are necessary.
7. In order for learning to be complete, the constructed concept, knowledge, 
and understanding may have to be presented to others such as the teacher 
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or friends in the class. This is to confirm the understanding, or for exchang-
ing viewpoints. However, after discussion, students do not have to change 
their understanding if the reason can be more clearly explained than others’ 
comments.
5.  Successful conditions of online teaching and learning ecology (OTLE) 
for higher education
The management of instruction in the new era is under the constraint of area 
and place. Digital technology is an important factor that brings efficiency in learn-
ing management. The preparation and improvement of the technological system 
may be beyond the responsibility of university lecturers. Thus, university admin-
istrators or the department involving with system development and technological 
infrastructures must revise and plan the digital technology strategies in order to 
cope with the use by both lecturers and students. These are the successful condi-
tions of virtual university. Followings are the issues to be implemented:
1. Evaluate the status and readiness of the system and digital technology, mod-
ernize it, make it highly potential and respond to teaching and learning man-
agement and urgent use.
2. Adjust the tool and technological platforms that are categorized as low-code 
tools to reduce the time to develop new tools and systems, since they are al-
ready familiar to people in the organization.
3. Support in terms of necessary materials and equipment for online learning, 
both for the teachers and students.
4. Develop several forms and frameworks for efficient learning management that 
enable teachers to choose according to the context of each course.
5. Train both staff and teachers, and teaching supporters who have to work with 
the digital technology and distance working, of which most may not be famil-
iar with.
6. Closely monitor and evaluate the teaching in order to use the results in adjust-
ing the policy and implementation in time. This does not have to be a long-term 
or a 1-year policy, but can be done each semester.
7. Prepare the students for online learning by building an understanding of the 
roles, duties, and practices, including training how to use digital tools for 
learning.
6. Conclusion
Under the pandemic of COVID-19, universities in Thailand are attempting to 
adjust themselves to pass the crisis. The action done is to change the channels in 
teaching to be online so that bodies of knowledge can be transferred and commu-
nications made possible with students. Although the implementation may not be 
very good, learning and adjustments of learning methods are being attempted to 
pass through the crises. If considering sustainability, the learning methods may be 
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changed, while the target of competency development remains. Instructional man-
agement method that aims toward sustainability should rely on technology for the 
development of virtual classroom or virtual university. This is similar to the online 
world that permits teachers and students to perform learning activities, meet, and 
discuss, with facilities supporting the activities and the work [37]. Such technology 
is only a facilitating tool, but the heart of learning is the design of learning activities 
in virtual classroom that corresponds to the goal of the curriculum, learners’ learn-
ing style, and context. The design of learning activities must also be in accordance 
with the functions of modern tools and technology. Besides, those directly involved 
in teaching and learning, that is, teachers and students, must accept the virtual 
classroom condition in terms of impossible items. There are many things that are 
the opportunity in virtual instruction, for example, freedom to plan the learning, 
searching and rapidly accessing the multiple sources of information, and quick and 
convenient communication. Thus, besides the skill in the use of digital tools for 
teaching and learning, both the teachers and students must adjust their mindset in 
perceiving online learning.
© 2021 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
12
Higher Education - New Approaches to Globalization, Digitalization, and Accreditation
[1] Office of Higher Education 
Commission. (2021). Higher Education 
Institutions in Thailand. http://www.
mua.go.th/university-2.html
[2] Kachintorn U. University 
Transformation in Response to the 
Changes in Disruption Era. Bangkok: 
Mahidol University; 2020
[3] Office of National Higher Education 
Science Research and Innovation Policy 
Council. (2020). Thailand’s 





[4] Whiting K. These are the top 10 job 
skills of tomorrow – and how long it 
takes to learn them. In: The World 




[5] Khon Kaen University. The 
Management Strategic Plan of Khon 
Kaen University, 2020-2023. Khon Kaen: 
Khon Kaen University; 2019
[6] MHESRI. The New Graduates 
Breeding and Manpower Competency 
Building in Response to the Needs of 
New S-Curve Industries. Bangkok: 
MHESRI; 2019
[7] Zhu ZT, Yu MH, Riezebos P. A 
research framework of smart education. 
Smart Learn. Environments. 2016;3(4): 
17p. DOI: 10.1186/s40561-016- 
0026-2
[8] Glasco, Jon. (2019). Smart 
Education for Smart Cities: Visual, 





[9] Kennedy K. Conceptualizing quality 
improvement in higher education: 
policy, theory and practice for 
outcomes-based learning in Hong Kong. 
Journal of Higher Education Policy & 
Management. 2011;33(3):205-218
[10] Tam M. Outcomes-based approach 
to quality assessment and curriculum 
improvement in higher education. 
Quality Assurance in Education. 
2014;22(2):158-168
[11] Mclellan, S. (2018). The Digital 
Revolution for Marketers, University 
4.0: Is the UK Doing Enough to Prepare 





[12] OECD. (2018). The Future of 





[13] Schleicher A. Educating learners for 
their future, not our past. ECNU Review 
of Education. 2018;1(1):58-75
[14] MHESRI. Announcement of 
Preventive Action and Surveillance for 
the Spread of the Coronavirus Disease 
(COVID-19). Bangkok: MHESRI; 2020. 
(Unpublished)
[15] Samuttai R, Warotamawit W, 
Charoenchai S. Authentic assessment of 
learning outcomes based on Thai 
Qualification Framework for Higher 
Education (TQF) for the Bachelor’s 
degree in education program. Journal of 
Education Studies. 2019;47(4):407-428
[16] Chansanam W, Tuamsuk K, 
Poonpon K, Ngootip T. Development of 
online learning platform for Thai 
university students. International 
References
13
Online Teaching and Learning Ecology in Thai Higher Education during the COVID-19 Pandemic
DOI: http://dx.doi.org/10.5772/intechopen.100222
Journal of Information and Education 
Technology. 2021;11(8):348-355
[17] Somabut A. The Situation and 
Opinions of Khon Kaen University 
Students and Faculty Members on the 
Online Learning and Teaching During 
the COVID-19, Academic Year of 2020. 
Khon Kaen, Thailand: The Learning and 
Teaching Innovation Center, Khon Kaen 
University; 2020. (Unpublished)
[18] Prince CH, Clayton J. Teaching in 
the virtual classroom. Radiology 
Technology. 2020;92(2):196-203
[19] Edwards A. New Technology and 
Education. New York: Bloomsbury 
Publishing; 2012
[20] Schunk D. Learning Theories: An 
Educational Perspective. Upper Saddle 
River, NJ: Pearson Education; 2008
[21] Srivastava KS, Mishra V. 
Constructivist theory of learning. 
TechnoLEARN: An International 
Journal of Educational Technology. 
2021;11(1):19-21
[22] Jonassen DH. Designing 
constructivist learning environments. 
In: Reigeluth CM, editor. Instructional 
Design Theories and Models: A New 
Paradigm of Instructional Theory 
(Volume II, pp. 215-239). Mahwah, NJ: 
Lawrence Erlbaum Associates; 1999
[23] Panopto. (2020). They’re Coming: 
Rethinking Training and Development 
for Generation z. https://www.panopto.
com/blog/rethinking-training- 
and-development-for-generation-z/
[24] Killick D, Foster M. Learning 
environments for growth. In: Learner 
Relationships in Global Higher 
Education: A Critical Pedagogy for 
Multicultural World (37 p). London: 
Routledge; 2021. DOI: 10.4324/ 
9780429294877
[25] Tunca N. The regression level of 
constructivist learning environment 
characteristics on classroom 
environment characteristics supporting 
critical thinking. Eurasian Journal of 
Educational Research. 2015;15(60): 
181-200
[26] Thote P, Gowri S. Outcome based 
learning: the effect of experiential 
learning activity on deep conceptual 
understanding. International Journal of 
Research -GRANTHAALAYAH. 
2021;9(6):8-23
[27] Khare M. Triangular model of 
outcome-based higher education 
performance. In: Varghese NV, 
Mandal S, editors. Teaching Learning 
and New Technology in Higher 
Education. Singapore: Springer; 2020. 
pp. 149-165
[28] Wahlgren B. Developing teaching 
and learning in higher education 
experiences from Danish Universities. 
In: Varghese NV, Mandal S, editors. 
Teaching Learning and New Technology 
in Higher Education. Singapore: 
Springer; 2020. pp. 41-54
[29] Rahman S. Improving the power of 
lecture method in higher education. In: 
Varghese NV, Mandal S, editors. 
Teaching Learning and New Technology 
in Higher Education. Singapore: 
Springer; 2020. pp. 135-147
[30] Varghese NV, Mandal S. Teaching 
Learning and New Technologies in 
Higher Education. Singapore: 
Springer; 2020
[31] Walker R. Facilitating active 
learning opportunities for students 
through the use of technology-enhanced 
learning tools: the case for pedagogic 
innovation and change. In: Varghese NV, 
Mandal S, editors. Teaching Learning 
and New Technology in Higher 
Education. Singapore: Springer; 2020. 
pp. 117-133
[32] Branch RM, Kopcha TJ. 
Instructional design models. In: Spector 
Higher Education - New Approaches to Globalization, Digitalization, and Accreditation
14
JM et al., editors. Handbook of Research 
on Educational Communications and 
Technology. New York: Springer; 2014. 
pp. 77-86
[33] Savoy MR, Carr-Chellman AA. 
Change agency in learning, instruction, 
and performance. In: Spector JM et al., 
editors. Handbook of Research on 
Educational Communications and 
Technology. New York: Springer; 2014. 
pp. 617-626
[34] Atif Y, Sergis S, Sampson D. Digital 
smart citizenship competence 
development with a cyber-physical 
learning approach Supported by 
Internet of Things technologies. In: 
Sampson S et al., editors. Digital 
Technologies: Sustainable Innovations 
for Improving Teaching and Learning. 
Switzerland: Springer; 2018. 
pp. 277-300
[35] Eisenberg M, Jacobson-Weaver Z. 
The work of children: Seeking patterns 
in the design of educational technology. 
In: Sampson S et al., editors. Digital 
Technologies: Sustainable Innovations 
for Improving Teaching and Learning. 
Switzerland: Springer; 2018. pp. 83-94
[36] Hannafin MJ, Hill JR, Land SM, 
Lee E. Student-centered open learning 
environments: research, theory, and 
practice. In: Spector JM et al., editors. 
Handbook of Research on Educational 
Communications and Technology. New 
York: Springer; 2014. pp. 641-651
[37] Gelineau-Morel R, Dilts J. Virtual 
education during COVID-19 and 
beyond. Pediatric Neurology. 
2021;119:1-2
